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This  paper  presents  the  results  after  10  years  of  an  experimental  sowing 
of  lodgepole  pine  seed  and  concurrent  planting  of  nursery  stock  on  a  broadcast 
burned  clear  cutting  in  central  Montana.     It  supplements  the  report  of  results 
for  the  first  two  growing  seasons  previously  published  by  Roe  and  Boe .— / 


The  earlier  publication  described  the  area,   its  location,   and  experimental 
methods  used.     For  convenience,   this  information  is  briefly  summarized  here. 

The  test  was  installed  in  June  1950  in  the  Little  Belt  Mountains  on  the 
Lewis  and  Clark  National  Forest.     The  planting  site  is  on  a  gentle  south  slope 
at  an  elevation  of  about  6,400  feet.     Lodgepole  pine  seeds  contained  in  cones 
on  the  ground  and  in  the  slash  were  destroyed  by  slash  burning  in  September 


Seedspots  were  prepared  on  a  6-  by  8- foot  spacing   (908  spots  per  acre)  by 
scalping  a  6-  to  12-inch  square  at  each  location.    Within  each  scalped  spot, 
10  lodgepole  pine  seeds  were  scattered  in  a  4-  to  6-inch  circle,  covered  with 
a  thin  layer  of  mineral  soil,   tamped  lightly. 


1_/  Forester,   Intermountain  Forest  and  Range  Experiment  Station,  Forest 
Service,  U.S.  Department  of  Agriculture,  research  center  at  Bozeman,  Montana. 

2/  Roe,  Arthur  L.,   and  Kenneth  N,  Boe .     Spot  seeding  on  a  broadcast  burned 
lodgepole  pine  clear  cutting.     U.S.  Forest  Serv.  North.  Rocky  Mountain  Forest 
and  Range  Expt  .  Sta.  Res.  Note  108,   2  pp . ,  1952. 


METHODS 


1949  . 


Although  a  rodent  census  before  seeding  showed  only  a  light  population, 
the  area  and  a  one-quarter  mile  buffer  zone  were  prepoisoned  with  thallium- 
coated  sunflower  seed.     Seed  destruction  was  measured  by  pairing  100  unscreened 
seedspots  with  100  seedspots  protected  by  conical  wire  screens.     The  paired 
spots  were  laid  out  in  two  parallel  lines  diagonally  across  the  plantation. 

To  provide  a  comparison  of  survival  and  growth  between  seeding  and 
planting,  one  hundred  1-1  lodgepole  pine  nursery  transplants  were  handplanted 
on  the  area  when  the  seedspotting  test  was  installed.     The  area  at  each  plant- 
ing spot  was  scalped  in  an  18-inch  circle,   and  a  tree  was  planted  in  the  center, 
using  the  dug-hole  method.     Scalping  was  difficult  because  of  a  4-  to  6-inch 
thick  mat  of  bearberry  stems  and  huckleberry  roots.     Although  organic  matter  on 
the  soil  surface  had  been  charred  completely,   the  fire  had  not  penetrated  deep 
enough  to  consume  the  basal  portions  and  roots  of  pinegrass  and  shrubs. 

SCREENED  VS .  UNSCREENED  SEEDSPOTS 
Stocking 

Stocking  on  previously  screened  and  unscreened  spots  was  analyzed  for 
the  fifth  and  tenth  years   (table  1).     At  5  years,   71  percent  of  the  formerly 
screened  spots  and  58  percent  of  the  nonscreened  spots  were  stocked  with  one 
or  more  trees.     Corresponding  stocking  percentages  after  10  years  were  69  and 
58,  respectively;   thus  stability  was  achieved  after  the  fifth  year.     Both  the 
distribution  and  number  of  stocked  spots  per  acre  were  adequate  after  10  years. 
Table  1  also  shows  the  previously  published  stocking  data  for    unscreened  seed- 
spots  and  corresponding  values  for  screened  seedspots  during  the  early  years 
of  the  test. 


Table  1 .--Stocking—    of  screened  and    unscreened  seedspots  at  various  dates 
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7/23/1950 

744 

3.2 

82 

654 

2.9 

72 

9/14/1950 

763 

3.7 

84 

672 

3  .0 

74 

6/13/1951 

717 

3.4 

79 

617 

2.6 

68 

8/13/1951 

699 

3.3 

77 

608 

2.5 

67 

6/  7/1955 

645 

2.8 

71 

526 

2.2 

58 

9/29/1959 

626 

2.8 

69 

526 

2.2 

58 

\_l  One  or  more  live  seedlings  per  spot. 


2 


Covering  seedspots  with  conical  wire  screen  significantly  increased  the 
mean  number  of  surviving  trees  per  spot  during  the  early  part  of  the  experi- 
ment.    Because  of  good  survival,   this  effect  was  still  apparent  at  the  end  of 
the  fifth  and  tenth  growing  seasons.     After  10  years,   the  mean  number  of  trees 
per  spot  was  2.8  and  2.2  for  previously  screened  and  unscreened  spots,  respec- 
tively  (table  1).     Screens  were  removed  in  September  1950. 

Growth  of  Dominant  Seedlings 

As  a  guide  for  determining  whether  thinning  the  seedspots  is  necessary, 
growth  of  the  dominant  trees  was  analyzed.     This  analysis  followed  the  form 
used  in  a  factorial  arrangement  of  treatments  with  disproportionate  subclass 
numbers.     Numbers  of  trees  from  one  to  eight  per  spot  were  the  subclasses. 

The  data  were  derived  from  the  original  100  pairs  of  screened  and  un- 
screened seedspots  plus  an  additional  216  unscreened  seedspots  sampled  at 
random  throughout  the  plantation.     Heights  and  diameters  1  foot  above  ground 
of  dominant  trees  within  the  clusters  were  measured. 

This  analysis  showed  dominants  on  the  unscreened  spots   (mean  height  3.7 
feet)  were  significantly  taller  than  dominants  on  the  previously  screened  spots 
(mean  height  2.8  feet).     The  analysis  between  treatments  for  diameter  growth 
1  foot  above  ground  showed  the  same  relationship.    Average  diameters  of  domi- 
nants in  the  unscreened  and  previously  screened  seedspots  were  1.0  and  0.8 
inch,  respectively. 

Number  of  trees  per  spot  within  each  treatment,  however,  did  not  signifi- 
cantly affect  either  height  or  diameter  growth  1  foot  above  ground.     In  neither 
treatment  were  the  regressions  of  height  or  diameter  on  trees  per  spot  sig- 
nificant. 

Thinning  the  clusters  to  prevent  suppression  is  therefore  not  necessary. 
The  only  possible  justification  for  thinning  now  would  be  to  prevent  suppression 
later.     This  idea  is  theoretically  sound;  however,  no  available  evidence  indi- 
cates likelihood  of  future  suppression.    All  of  the  dominants  appear  to  have 
good  vigor  and  form  and  satisfactory  current  annual  growth.     Until  more  is 
known  about  spatial  distribution  and  competition  of  trees  to  individual  tree 
growth  in  young  stands,   thinning  seedspots  in  this  plantation  is  not  recommended. 

Planting 

After  10  years,   survival  of  1-1  nursery  stock  was  96  percent--exceptionally 
good  survival.     The  mean  height  of  transplants  was  5.0  feet,  or  1%  feet  more 
than  the  average  height  of  dominants  in  unscreened  seedspots . 

Although  this  phase  of  the  experiment  was  on  a  very  small  scale,  it 
demonstrates  that  lodgepole  pine  can  be  planted  successfully.     However,  any 
decision  on  whether  to  spot  seed  or  plant  burned  areas  should  be  based  on  more 
complete  testing  and  an  analysis  of  comparative  costs. 
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Roe  and  Boe  point  out  that  the  cost  per  acre  for  nursery  stock  is  sub- 
stantially higher  than  the  cost  for.  an  equivalent  amount  of  seed  .3^/     They  also 
cite  evidenced/  that  the  time  required  for  planting  and  spot  seeding,  is  about 
the  same . 

To  the  cost  of  seeding  must  be  added  the  cost  of  either  rodent  poisoning 
or  chemical  treatment  of  seed  to  repel  rodents.     Use  of  screens  to  protect 
seeds  is,  of  course,   too  costly. 

As  more  lodgepole  pine  stands  are  clear  cut  in  both  the  United  States 
and  Canada,   the  need  for  reliable  information  about  artificial  regeneration 
is  growing.     Failures  of  natural  regeneration  are  more  widespread  than  has 
been  realized  heretofore.     Burned  areas  are  not  the  only  ones  that  have  failed 
to  restock.     Several  thousand  acres  of  cutover  lodgepole  forest  require  arti- 
ficial restocking,  either  because  of  inadequate  seed  supplies,   surface  compe- 
tition, or  unknown  physical  and  biological  factors. 

Future  research  on  seeding  and  planting  should  include  studies  of  (1) 
the  use  of  chemically  treated  seed  and  different  methods  of  sowing,    (2)  site 
preparation  and  machine  planting,   and   (3)  seedling  survival. 

SUMMARY 

Survival  and  growth  of  lodgepole  pine  seedlings  in  a  10-year-old  planta- 
tion in  central  Montana  established  by  spot-seeding  at  a  6-   by  8-foot  spacing 
were  analyzed.     Results  of  spot-seeding  were  compared  with  results  from  hand 
planting  1-1  nursery  stock. 

1  .     Seedspots  formerly  covered  by  conical  wire  screens  were  69 
percent  stocked  compared  with  58  percent  stocking  of  un- 
screened seedspots.     Mortality  on  both  types  of  spots  was 
low  after  the  fifth  year. 

2.  The  number  of  seedlings  per  stocked  spot  was  2.8  and  2.2 
for  screened  and  unscreened  seedspots,  respectively. 

3.  Both  the  distribution  and  number  of  stocked  spots  per  acre 
were  adequate  after  10  years  . 

4.  Dominant  seedlings  in  unscreened  seedspots  were  significantly 
taller  and  larger  in  diameter  than  dominants  in  screened 
seedspots . 


2/  0£.  cit . 

4/  Schopmeyer,  C.  S.,   and  A.  E.  Helmers .     Seeding  as  a  means  of  reforesta- 
tion in  the  northern  Rocky  Mountain  region.     U.S.  Dept.  Agr .  Cir.  772,   30  pp., 
illus.  1947. 
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Number  of  seedlings  per  stocked  spot   (within  a  range  of  one 
to  eight) did  not  affect  either  height  or  diameter  growth. 
Therefore  thinning  of  seedspots  is  not  recommended. 

Survival  of  1-1  nursery  stock  was  96  percent. 

Mean  height  of  transplants  was  5.0  feet,  or  about  1%  feet 
more  than  the  average  height  of  dominants  on  unscreened 
seedspots  . 


